Human cerebral microvessel endothelial cell culture as a model system to study the blood-brain interface in ischemic/hypoxic conditions.
(1) Cerebral ischemia and reperfusion induce several changes on the endothelial cells at the microcirculatory level. (2) Vasogenic brain edema due to compromised blood-brain barrier, transformation of the endothelial cell surface from an anticoagulant to a procoagulant surface are important factors in the pathogenesis of ischemic stroke. (3) Release of prostaglandins, endothelin-1, complement proteins, and matrix metalloproteinase-9 by microvascular endothelial cells are other components in the complex mechanism of brain ischemia/hypoxia. (4) Ultrastructural studies documented the opened paracellular avenues in the course of vasogenic edema in different experimental models (5) Tight junctions of endothelial cells have been characterized with freeze fracture electron microscopy, and the process of transvesiculation was analyzed using rapid freeze and freeze substitution procedure before electron microscopy studies (6) In endothelial cell-culture experiments, we used rodent and later human brains. (7) Endothelial cells co-cultured with astroglia resulted in an elaborate tight junctional complex. (8) This co-culture technique becomes the basis of in vitro blood-brain barrier studies On endothelial cells of human brain origin, different regulatory factors found to be responsible for the complex mechanism of ischemic stroke.